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1 

K1SO ^ ^, 4>fc < i *>— ^OplBWi©»tt»«, 
fiff B[M]^ttmS«^3|5<Z)±^SC *w«-^> P 

feoi^flgjcj:^, BJrfSBiKJftJbi, hWB*--^-/^ 

u m^m^^cmmn^L^m^mm^mmmm^ 20 

0»JS»5C«flTfB»J»»K«©A l*^«^3K*aJ 
*-f*-F. 

[|f^]12 ] MB'tY*!*— 7 h^>^**j&s#y->y 

[ti^3] BuiS'W*-^ F^z^xyas^y^y 30 
3?cD^^^F-<-x/i o±aj<DSu t B7f< y y n > X 

jctt. msi 0 0 n moma# y 5/ »; a - ^««# 

1— J 9*-*¥4*- F. 

If vrf#4*~ Ftefcur, 

tWBIMI0ttt8S«JR«JiCC WfWE^ y > ';3>x= 7 $ 

striae Ft-rs^-f h7> 
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2 

flUTCflMEU 

fe^i»SJSfcJ:0, ttTIBiaiNIJb£> lftfB*w5-^> 
yKOHPKTO**a»»i©IB^^Stifc«Jt* 

firiBflM«fiH0 a 1 x^R«i|ie# y > «; n >x ^ 

F. 

— ~r F^>i?xy*flHr»fc^x^— if *j*7jf4jr — F© 

HIB7*t- tf — FOT^- F*&<h*V- 

F HflO 5 fe , 4>& < i t> — *©«HB^S©SStt»* , 
*WWcR^ft:HP«ifriBBIlPaB*ffltJ, 
»!PffiWBW§Pa*fSo:7 * F F i £-7* ^ ± ^ 

r > *«flca5*«&wcc x sf * > y u r wwtfmmmm 

^f«Ci^«fti1-^^xt- If FCD 
X*I£. 

ttlB^<-f "y b^>>isAZ<D#^y F^-XJli:3($J^ 

wo, MiB^y^y *>^~xnm±<Dmmmkmicm 
loiBJHmtt««cr)8viBMP^. frffa^p^ffl^. 

ffiria# y e> y =» >^-x«*jiccjBiHiiaiiw*»j5aM- £ 
tfriB^y^y=i>^-x^ffi±cDHraj»aiwccMp 

tWBJBWIft««cOt(riBBBPi, flrrlB^P^rffltf. J:*}* 
tt«PI«OBP»%»07 * h F i^v* ^ 

ii>"c, jj<y->y=3>^-^^iffi^^rag5cx^5 1 >^ 
or, pa^t^i«8!inas^^SL. mrfaim^t^^^ 

«©JSSBilWBy^^ F-<-^®icDHfC«Bgl 00 n 
ra<D^ y > y n >^-^«S««-rigi , 



3 

F©#V- F»ccBBP«&iiM'£xe«fc, 

xgi, 

mfia^^ f vvx F^x^ii, uraatf -y f**-^ 

fl§|6HWt*.X9^9 ^-r&x*g£, 

Busa^yT^*;i4l<tA i *^-&R<h**^* * >;>^ 
^wr^ci^^ai-r^^^^-if fcd 

[0 00 1 3 

±ffiHb££JR<DA 1 *^»i©SMi««*«fla'r&* 
2g#SSK tc *S» 3 fc ? x ^ - If 9 :/ * * - F <D« *g 

[0002] 

BBS ( h SrfrSC fit*, * 

Y<DW&*mmhxvrt>tix*5*) , mx.&. iee 

E Journal of Sol id-StateC 
ircuits, Vol. SC- 10, No. 6, p 
p. 412-416. (Dec. 1 9 7 5 ) lC^$g£ ti 

if Foffi*»a*ia5«c*-r. 

[0 00 3] F S>i****#fc^f**8t 
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5 „ *<h^-*ODPN&^£flH>/cy>f*- F-CHM6S 
x*--1f F 1 <DTS- F2 

±U X5 »dr*ty*^-1f v?#4*— F 1CD*V- 
F3i1"«t^ 0 fcfc. NPN h?>i?X2*m 
If v~f*t4*~ F 1 -C« v 3l/^$*JPN 

-F 

[0 004]*^ ±BS63WO^*^- !f 
-Ki©»a*tt*B5*#JBLr»iWt"*, p 

U -eofgP^4^<*S«l l±(CNS[ib^ + Vt^ 
tt*i*«Sl 1 iit**5/t*il 2<tKj£*U 

20 1 3 £f£5£f £nU**<D:n>*^ F*ttWB2 3 

«-r*3U^^«ffi5l*UiO««l 5*^-T*. E 

$c k pmo^^ -r *>&A o -c<-;*ji i 6 

HP 1 8^PctD Pi<D«M^t>aAlt^7 F 

30 $t?A i -s i ^m^mmvtcm. 

Ul^^ ^ If 9 F 1 COT > — 

fcX5 9^«ffi. HPft^**— tf v~f¥A*—Y KOtf 
V- Flfi2 5*»J«Ot:^*^--!f sr^y-f*- F 1 

[0 00 5] itaO^^^^x^-lf F 1 

tiffiffiL^^OXiaA 1 - S i ^i^lit^i Ltf 

^x^--if 9^^^^-- f i*«*gu 

40 ^-if 9^*^^^-- F l*^*^-K«Sti:, Al-S 

^^^CC^c^, _hia<Dcfc 5&A l -S i 

T^JBT£cfc, A 1 -S i^<hi^»*^«cDS i t& 
S^PNS^^^^ii^il^^m^^r 
±ia<D£5#A I -S i^CDm«^ffi-C^ 

so -ec-c, x^b/c^i^PNS^^iR^-r^o^KS 



5 

±?Ztcbb, A 1 - S i^<Dlti*i*I»(C, 
iSH^JH«*4r*ST i tT i NOilJSMlc.fc&^i; 

ul^^jit^^a i -s i j: zmmnfawtizm 

[0 00 6] Hie, F^>^X£cd^ 
[0 00 7] 

a i m^&mic£zmmmmzmmLtcmmtimmicy 

W * - F *5 J: *©«jfc^*aww- 5Ci-e*S^ 
s * ^ t P Ni^c^ x t-f 

[000 8] 

[000 9] MWaHl O^^^-tf sr pr«, 

?zf*t4*— For F««t^7v - Ywm<D*>%, 

nm&^m&smfcj&f&z txx i*&9&mtcmx&tfo'r 
zwmKmm&ffim<Dmmazmmmwm<D^ r ^ £ 

[0010] g»«a2^*t-H' v?#4*~ Ktt, 
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fit^ti. MiE^-f ^ h F^— * 

[0 0 1 1 ] ffi$aM3<Dy tf y 

Efc^ti. F^>^x £09^:7 h^-xjlco 

Bgl 0 0nm<Z)^y>'t;z3>^-^mffi^rWb/c1f 
[0012] m$&M4r<Dy F«, 

^-T F^>s?;*#*;Bl>fc^*^-if ^Sf-Ytf 

30 3&<CrC£>£ 0 

[0013] BW8H5CD:y **--1f ^ y^^- 

tf ^^^-y^- Fcr>r^- vmmt 
[ooi4] ««aeo^it-f?w^ k<d^ 



(5) 
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[0015] m$tmi<ov*i--if v 724*- F<DS 

[0016] if5j<^8©^x7"-1f * F<DlS 

JS^ffitts ^y^y^>x^^fi^^7h7> 

JWi©^*^— !f vrf&4*- F©#V- FgWcMP* 
y* hWX h^x^iU 1^ FS*-^fflj|WK 

*§JifI^*0j£T&X*I<h 

[0017] #^<D<PH^ XJHML iKIfittfbdn 40 

;m*»k&wc;bi>6 ti *EK«ffl*c& & /i y r ^ # ;u 
Mi a l S^lollM«*ffl^/c*; x 7"-if 9 ^* 

^^^-F^^^^C^tJcT^/ci*. 7xt-f^ 
F<DT^- F<fc#V- F<D5fc, 4>ft<<h*> 

vtmmm&tm)±Ji cc * - / * - ^ > ?w<d mu&h^m 
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mma*. ffii^ir^^ a i ^^tMLT, 

a©^a 3 t if 9 tf > tfffi^imc ft 2> . 
[ooi8] £ fc> # y > 'J3>x$ 

4K-^ b vlsV>?s2*mi<>tcV v 7**t4*~ 

«5» <t U Da^^@g^SP<D_b^CC*fe#M05 * - ^ - 

^ If &C<!:T>£>& 0 CtDttfcrSCi-C, 

n lx Z ^Sffi<D*«ft«ff ©A: A<0*»ttB»«««* 
**fcfttr»^*:J--1f F*s«fiS"C#, 
-fy^y^t- F^^?<D»NbCcJ:^^^g<Z)flf 

-c\ s^y !3><l a i ^-^(DJ^r&cCcfcOx^ v^i-^- 

[0019] 

[0020] mmm \ 

tm<Ds* r; r y JHHifilHL^J|S«*4©««M(C J: ^> 

- F^tS-r-Sci^pT^CcL/cWr'abO. Cti^rSl 

( a ) *j<fcOf < b ) ^#MLrittWS B 

[0 02 1] HI (a)«. NPNF7>^^4fflC> 
fc^*^-1fv^^3f-F10««IWfflia'C*«), S 

1 (b)«, PNPh7>^^^/t^xt-1f7 
P'^-f*- F 1 0«KS»rBBHr*&o NPN f 7 

ytiraa©MjS^ffitcr»flEr-s. i>ccc. Vr>v h^- 

^IBl 9SB<D^^gl 7<DgaPl 8£B^ HP1 8 J: 
^^1 Minl^^^iPr^^^>^3ti/c7^ h 

*J1 1 9^^WtCJi>^>^r^^^X^X^^> 

hx7^>ys{crx7^>y^c 



9 

HI 9±©««IMBl 7^1 5 Onm©t-^^>y 
[0 0 2 2 ] -€-(Df&, x^sr £ ';>yttfcJ:!J % — 

VTs*jim3 2&JHrr«. ate. c©^»;r^^ 

13 2«, T i HWJ»3 0 nmTT i N*«sft5 0 n m 

ffitcriiS0fe^yr^dj;i/»3 2«, Si (a) tc** 

*\fc5fc:, Mill 7±tlBPl 8fiiT<£>^:7 

fctRtt£&&. ^'JT^^IiLtft TiO 

[002 3]^»;r^ *jWH3 2 A 1 

ML — LT#Jl %<£>S i t^OA 1 -S i^fflK* 
#J8 0 0 nmBfl3lifltU f©g;^^>^l,r^- 
XH@, BP^^'jr^^;H3 2(!:Al-Si^^i3 

3 ±<D&mmMtc£&y if * 7% 4*— k i ©r 
^-K*i2 4^ ^uzz<dzj>z? h&mm2 3 <b 

^l/av;^t BPfe^*^— if ar F 

@|gM3B3 li7V- K^@2 4 «tW\ [M]SBJf£tK®ffiJg 
MSB3 1 <Dj£apscfei>T:T i XT i N©Myw 3?;l>Jg 

i - s i ^3 3*sa:*sa»ufctt«i<fcas. 

2 iffl*^lTO©A 1 - S i 31i 

F«M(tbT*>, JSttOFUs 
^*^-1f K lCca«6EffliD^ 

T £1f » t^^Mt, 0^:7 h^-^jg 1 QCDBMWB 
#«fiiSM&SB3 l<DflBS«*c»^SffilL^J«Wf4©A 
1 - S i ^^jft«*EP^CC<fc**«k^r-^^*» 
U NPSf^3g r fi»«S#-5c < t*i*SCC*r&, 1111 

oiwsiae-r, S£*iimaotf yhf>^pj*63&: 
h<-xi i 9©s^». ^«;r>*^ 

Jg£3 2 SC<J; , fiKj&£M® A 1 - S i ^i^»f*S 
»S i i©JSj£fcJ:SKai3W|»±3ti, X5 * drJB2 

[0 02 5] ^CCC, PNPf7>^jr^/t7xt 
-1f*:/*-f*-Fl*iai <b> *#JKOT«MH-r 

Si (b)0PNPh7>^jiW^xt- 
If ^ ?¥A*~ F 1 tt, ^HtMRAOflWf^o 
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U * * i ft * P MS* j*#JttWB 3 4 P §P£2g#®& 
1 NM*£Wf 3 5*cB£ft, Nixt^ + >> 

* iHDT \tM*b&&imM 3 4 ^ N Mzg®i 3 5 CC H 

T£ 0 ±»OJ:^aPM^*JitlWB3 4fl[)«jaBi, 
NSW»iPI^I««W)-ft>ffiAx*;^4 F- 

Cir^3M-C#^ 0 NS[iW + 3/t;Hl2t*ttft 

^HMCLOCOSll 4«0Jttl/. 
—1?yZf& A F 1 ^JR-^MWIfca u * *m@3 | 
^Hili^3 6^M« 0 Htt. Nixt^ + i/t^ 

« i 2cD^*6^«gi: r>m^mm&m<D^~xm3 1 

*J*> m Ate »3 jgflw £ . 

[0 0 2 6 ] JJ«c. JftlNR 1 7 **»U IfeWR 1 7 CC 
»JSSL/cPBP3 8SBJ:0NM©^F«»*-<^>aALr 
h 3 9^t5 0 «OflUfeMUIl 7 
20 icMlfciP4 0, 4 1S|$J:9 PMcD^fi^-Y* > 
SALrx^ £©4 2i3U^(J)n>^^ FffitMB 

4 3^ml, -eof*c:n6^^>aAMcDr£tt>fbr- 

-frttZ. <XIC, Hl/tNPNF7>^^» 

fc^**—** F i B&tmmtt&ttcx:^ 

V ±— tf sr H i ©7 V- F 2Tft-5i 5 7 

^142^x^>^( A ^(Dfe^VTJ 2)l>m3 2 i 
Al-Si^i3 3^iil, CCD»©mffiM£r^£ 
-->^lt 4 x> ^5r©42 <brJU^ifCDn>^^ h 
2*mML?tTS- FSfli2 4-^-^-^jl3 7 
30 (C^>^^ Mfc^V^ F^ffi3^^-t^ 0 

[0 02 7 ] _h5$L/tPNP h 5 *mi<*tcV * 

F 1 NPNF7>^X^» 

fc^*^— tf ur^^^^- f l £EMi(c, if»tr>y* 

PN F7>^^iPNP h^>^X^i^CC^5 

fflc^ty !f F 1 <bPNP h^>^x 

^*ffl^/c^*^-1f yzf#4*~ F 1 fcRHSCCJSiUT 
L*^I31 (a ) <DTS- F 2 iWNPN h5> 
40 v 5 ^^^^^^ h^-X^3 9<h, ^1 (b) ©PNP 
h^>^*£cD:c5 -/^I4 2 i^7*7X7x^>^ 

[0 02 8] £/c, ^HtfeMiT^- F2 i^-S^t 
<7) A * >&AJg£ ^'^ ^ ^ > ^ffi^CC i: «D 

icx^^>^ur. f(oa^vr>^;HB3 2iAi- 

5 i ^3fe«t3 3*itt«-rs^5fffiCCJ:>) tf 
^^-KUMIW ^v-K3i^^^o^ 
t>ffiAI?:7 7Xvx ^ f >^ff (CJ: ^?»x 
*5F>^LT k ^CDf^^ + Ur^^^M3 2 tA 1 -S i 

so &&m3 3*mm-?&j?mc7:y *i--y*y7'#j*~ 



(7) 

XI 

F 1 €:M0t4>J;^ o tttcffi%<DV *^-1f * 
F 1 <0~fjtt. J:0^a(cif 7b*>m^ 
[0 0 2 9 ] g|Jfe{«l2 

it^^iwi4cD/^ u r > * Jim t m&s&m wnvrnm 
mic^zmmmmz&mrz^m&mmx. mmmi<o 

f£o 10 

[ o o 3 o ] m 2 te^ais^, mnmitztitc^m&gi 

iCLt k NfOit^^t/Hl2, Nfl&^K 
ffcH13 % LOCOSI14, nU^jrlffil^fflU® 
«1 5*JB«W-5. ^CCC. 1 
-5^X15 6 <h^r? 9 <h"Clf^$n 

B4itt*wit^#yvy3>i©^*->tiij 

U ^-^JgB 5<D^M^Sl5©®rai|fe»lB5 3 <t#U 

$ y y n >H(d^ * - >#l ^y->y^> 

[003 1 ]*iC HPS 5Sriorpa^K»*-ft 
>£AU ^-^I5 6*Mt^ *©aCVD«*c 
cfct>*ft»0!*Ji«L, «t^rC(DJ|iB»R*R 1 E^CCcfc 30 

^^-J«I5 7*flS£. *<0«, atfy^!/ =»>■!* 

y=i>:c.* **S«6 0*J&iJEU jgeC^rrJ UfZMm 
?[#ttJLffl«l 5 3B<ttf V^i; 3 >^-^li5 43fl<D 
»IH«a»H5 3CCBBP6 1 <fcHP6 2*»fiJE-r&. & 
fc, C©ggP6 2<D<i®&*^:7 h^-*Jg5 9<D_hg|$ 

^(Dtfvzsv^zs^-xmms 4jbcD®ra«Mt®5 4 

[003 2 ]»C, ^Ue>yn>-<-xm@5 4g|50Jl 
MI63»BI5 3©HP6 2*H*. CcDiSP 6 2 Dift 1 

Fi, jbn*B*HK5 3 i^v^^ilt, tfVWraV 50 



^^9- 116 17 4 
12 

>yLria»tt«isattB3 i £7fr£u cnM#m®« 

^SB3 1 ©J^(D»lffl|B»fli5 3 **-/<-y\>£*R<c 

HSP6 2ETco^ye>';n>-<-^^5 4^ 
yvy3>^Ii5 4<DmmtiCJ:-?xte. BBP6 2 

SfClT^V7y^;H3 2(!:A 1 ~S i I3 3^*i 
U T^ - Flt2 4^*V - KH2 5 ^MT^. 

[0033] ±m<D£5t f ci;x:<'EmLtcy *±-*f v y 

t-^wN>^iri»iJ8om6 2-CA'y7^^ 
;H3 2^!i3n, 7^-Kli2 4(DAl-Si^ 
^M3 3 ttPa^ftfE«&M3|S3 1 OfflrJMgp-C^ U is y zi 

ftmmt*&mc y * ^ -if 9 •* z a * - f zmm l x 

[00 3 4] ^fi?U3 

*^6J»««, mmtew v zf#j*- fi <t 

1 «iSmSYb^n/c>'^^-^ F^>^^^^rfflC^c^ 
x^--1f » F^C^-Sfcd?), r^-FIS2 4 

i ^ * ^ -ffi«tc J; 0 W&t* P NS^gPi coraPS5^ 

^±^«(c® < . u ~> xu^m £ ^\m<onm 3 xy v t- 

[0 0 3 5 ] i3©7it- tf ^ 7 24*- F ltt, ® 

2 y->>;3 >-<-^ig@i ^ n >x $ ^ 
aat^scDafaiSfb^n/cNPN b^>t;xzzmi,>tcy 
* + -*?v7'#'{*-\:£te&m&x, n 

5 3JC, ^3Pfig^^^^ 9(D±a5«:i^ 



13 

15 4gR(DWM5 3 2 ^1^, CCD^P 

mmmmi®3 1 ^mv. wmvtmmmmszz 1 

y^^-^m^s o o nmm&oimmx'mj: 

co 03 6] cco^icc-r^i. x ^^>^§n/c^';-> 
i&m^mwmcDA 1 - s i ^^ms 3#5#y 

';a><-^g5 4^Ut^77 h^-Xl590 

m^m&±m~rz?c&, a i -s i^M3 3*s**# 

t-FHC^m ry-K««2 4iPNa§Bi 
^SBfiLTHSGrC, 12 * 5f •> V* # 4 F 

[0037] mmu 

CO 0 3 8 ] gI4t*NPN F^>^*££3H>/c>:c^ 
-If ^ F 1 ^BS^tMS-C*^ , CCD^^:# 

*=^>Wl/®12, N3aa«&ii*4t»Jl 1 3 , LOCO 

sBii 4^8»Mi»urM-r^ 0 aac ig&fetftj 

2T , Si?8L/c<!:|D«5CUr, iKttUK5 1<£>^P5 2, Jg 
F 1 «iK)*a»f**«rt tc * £ . HJfe^l 2 KTjrT til 

C 0 0 3 9 ] ^5C, m^-T €>x 5 * *J17 3 JftSffiftflS 

F**-jmtmm7 1 kup7 2*j»su ^ 
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* -jwbnuui7 1 ^^Miiii»gP3 1 © 

=&x^>m 0 *cc, ^M2 <h|Hj«5cbr, *y 
-c\ ^ y ^ v 3 > x 5 ^ ^ is 6 o ^ ; ^> 'j 

3>^-.x«8i5 4cr)^*B«r*l£tJt3^ 

^yn>-^-^flM5 4aJ6ciBP7 4*^j5SL/. mmm 

1 ±|5jfiHCLTT^- FH@2 4 <h*7V-~ FH@2 5& 
[0 04 0] _hfg<£K<-J*/f 5 B©-HWxsr*->$Tifci 
x* * #Jg7 3<Dff2/?rc, iP7 2©ST©^X<!:n 
1^*35. ffl^N^.xfc-^i'^Jl 1 2 iNMafcii 
zi v >? d?«&o*Sft««©^8&©*^E3lBaB««* 

if F 1 scteory:, ^-xiiS 6<E>— Site 

»flt$n^i«ijB«w««ttaj3 i oMMas-c, a 1 - s 

i^i3 3WJi/»j3>x^ ^^11^7 2^/M.T 
30 x= v*m7 3 cbn>3f^ HfctttiJ^^ tfc^T, 

*m<oA i -s i^i3 3icj:z>mmmmmm<D^m 
mttstiit^mttsitmicy xr-v -j~f#4*~ f i * 

}gi&0Tfc, tfiKcDF y 5>^«f«c, y *-r-*f v7# 
4 * - f i «c«««EPftF&-r * if e > ^jrar, # y 

n<DA 1 - S i ^^itt*i«PftICCj;S]««S«^-C--« 

ibl^« t* »tr r-rfi» 3 2 if ^ e > ?<d 
40 »#i«c^r, Se*<b|^l«Otf ^ f >^#-sj&&<b&£. 
CO 04 2] &*5, *S8W«r6*NPNF^>^X^* 

mi<>tcffim<Dy *j--~y t v?'#4*- f 1 cc^i^r^ 

L/c^, PNP F^>^X^*flac»fc«fiR©^*^— tf 
[0 04 3] 

co^^^ -if vz/#4*~ F&i. mffioM^ep^^w 
jcx ^ > r ^--/t-/N> ^©l&SJScDgaP*^ 

50 cfca^yry^^jRcb(Si«*3fe«©A 1 -s 
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(54) ZENER ZAP DIODE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Zener zap diode which can be manufactured 
stably and can be zapped with the same easiness as conventional one by enabling itself to be 
mounted on a highly integrated semiconductor device, using the stacked electrode 
composed of a via metal film and an Al alloy film, and its manufacture. 
SOLUTION: A polysilicon base electrode 54 is provided with a recessed electrode 
connection 31, and on this recessed electrode connection 31 is an interlayer insulating film 
43 in the shape of an overhang of about 150nm provided, and the separation part of the 
barrier metal film 32 stacked by sputtering is made at the sidewall of the recessed electrode : 
connection 31. At this sidewall part, the Al-Si alloy film 33 being the low fusing metal of the 
anode electrode 24 composed of the stacked electrode by the barrier metal film and the 
Al-Si alloy film 33 and the polysilicon base electrode 54 are brought into direct contact with 
each other not through the barrier metal film 32 being high fusing point metal electrode. 
Hereby, it becomes possible to mount a Zener zap diode on a highly integrated 
semiconductor device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the zener-zap diode carried in the 
semiconductor device, the structure, and the manufacture approach of the zener-zap diode carried in the 
semiconductor device which uses the laminating electrode of the barrier metal film of a refractory metal, 
and aluminum system alloy film of a low melting point metal in more detail about the manufacture 
approach. 
[0002] 

[Description of the Prior Art] When it seems that reference voltage is generated within a semiconductor 
integrated circuit, in order to put the electrical potential difference into the specification range, it is 
necessary to perform resistance adjustment (trimming). It is carried out using destruction of zener diode, 
for example, the trimming of the resistance in the former and a semiconductor integrated circuit is IEEE. 
Journal of It is carried by Solid-StateCircuits, Vol.SC-10, No.6, pp.412-416, and (Dec.1975). The 
conventional structure of the zener-zap diode in this common semiconductor integrated circuit is shown 
in drawing 5 . 

[0003] The zener-zap diode 1 using a bipolar transistor carried in the semiconductor device which 
consisted of semiconductor integrated circuits containing a bipolar transistor is a configuration which 
consists of an emitter in an NPN transistor as shown in drawing 5 , and diode using the PN junction of 
the base, uses the base as the anode 2 of the zener-zap diode 1, and uses an emitter as the cathode 3 of 
the zener-zap diode 1 . In addition, for the zener-zap diode 1 using an NPN transistor, since the collector 
is surrounded by the PN junction and the insulator layer for isolation and becomes unstable in potential, 
connecting a collector to an emitter electrode or power-source wiring has composition of the common 
zener-zap diode 1 . 

[0004] Next, the manufacture approach of the zener-zap diode 1 of the above-mentioned conventional 
example is explained with reference to drawing 5 . First, on the P-type semiconductor substrate 1 1, the 
ion implantation of the impurity used as N type is carried out, and the N type epitaxial layer 12 is 
formed on the P-type semiconductor substrate 1 1 after that. The impurity by which the ion implantation 
was carried out in this process is diffused in the semi-conductor substrate 1 1 and an epitaxial layer 12, 
and the N type embedding diffusion layer 13 is formed. The LOCOS film 14 is formed in a component 
isolation region after that, and the collector-electrode drawer field 15 which connects the N type 
embedding diffusion layer 13 and the contact diffusion layer 23 of the collector mentioned later is 
formed. Furthermore, the ion implantation of the impurity of P type is carried out, the base layer 16 is 
formed, an insulator layer 1 7 is deposited after that, from the opening 1 8 section formed in the insulator 
layer 17, the ion implantation of the impurity of P type is carried out, and the graft base layer 19 is 
formed. Next, from opening 20 and the 21 sections which were formed in the insulator layer 17, the ion 
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implantation of the impurity of N type is carried out, the emitter layer 22 and the contact diffusion layer 
23 of a collector are formed, and activation annealing of these ion-implantations layer is carried out after 
that. Furthermore, after depositing aluminum system alloy film, for example, the aluminum-Si alloy film 
containing about 1% of Si, after that, the emitter electrode 25 which carried out patterning and which 
was connected with the contact diffusion layer 23 of a base electrode 24, i.e., the anode electrode of the 
zener-zap diode 1, and a collector, i.e., the cathode electrode of the zener-zap diode 1, is formed, and the 
zener-zap diode 1 is formed. 

[0005] Since the above zener-zap diodes 1 are using the above-mentioned aluminum-Si alloy of a low 
melting point metal as an electrode material, in the semiconductor integrated circuit carrying the zener- 
zap diode 1, there is an advantage that it is easy to carry out Zener destruction of the zener-zap diode 1 
at the time of the trimming of resistance, to carry out melting of the electrode material of an aluminum- 
Si alloy, and to make the short condition by NP junction destruction cause (zapping). However, in the 
latest high integration, high-performance-izing, now ************, if a shallow PN junction comes to 
be required and a bipolar transistor component and an MOS transistor component use the above 
aluminum-Si alloys as an electrode, an aluminum-Si alloy and Si of a semi-conductor substrate react, the 
phenomenon of making a shallow PN junction destroy occurs, and the electrode of the above aluminum- 
Si alloys cannot be used. Then, in order to prevent that the shallow PN junction mentioned above 
breaks, the electrode is formed between the electrode of an aluminum-Si alloy, and the semi-conductor 
substrate with the configuration in which the barrier metal film by the cascade screen of Ti and TiN 
which is a refractory metal ingredient was prepared. If the laminating electrode by the barrier metal film 
which is such a refractory metal ingredient, and the aluminum-Si alloy which is a low melting point 
metal is used, zapping at the time of resistor trimming becomes almost impossible about the zener-zap 
diode 1, and it has become an inhibition factor for this to carry the zener-zap diode 1 in high integration 
and the high-performance-ized semiconductor device. 

[0006] Furthermore, in the zener-zap diode using the PN junction of the emitter of a bipolar transistor, 
and the base, it is necessary to connect a collector, an emitter or a collector, and a power source, there is 
an increase of area with the excessive wiring section field for it, and the degree of integration is reduced 
so that the potential of a collector may not become unstable. 
[0007] 

[Problem(s) to be Solved by the Invention] It sets it as the purpose that this invention solves the various 
troubles of the zener-zap diode mentioned above. Namely, in case the technical problem of this 
invention carries zener-zap diode in the semiconductor device which used the laminating electrode by 
the barrier metal film and aluminum system alloy film, it is the stable manufacture. And another 
technical problem of this invention which is offering the zener-zap diode which can do zapping easily, 
and its manufacture approach again In the zener-zap diode using the PN junction of the emitter of a 
bipolar transistor, and the base, it is offering zener-zap diode without the excessive wiring section field 
for stabilization reservation of collector potential, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] The zener-zap diode of this invention is proposed in order to solve the 
above-mentioned technical problem. 

[0009] Carry the zener-zap diode of claim 1 in the semiconductor device which consisted of 
semiconductor integrated circuits containing a bipolar transistor. It is the zener-zap diode using a bipolar 
transistor. The connection of one [ at least ] electrode among the anode electrode of zener-zap diode, and 
a cathode electrode It considers as a concave configuration electrode connection, and has the insulator 
layer which has overhang-like opening above a concave configuration electrode connection. An 
electrode It constitutes from a laminating electrode layer of the barrier metal film and aluminum system 
alloy film. The barrier metal film By the insulator layer with overhang-like opening, it has the structure 
separated between the overhang-like concave configuration electrode connections directly under 
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opening the insulator layer top. In a concave configuration electrode connection The barrier metal film 
of a laminating electrode layer contacts the pars basilaris ossis occipitalis of a concave configuration 
electrode connection by which an electrode counters directly the joint currently formed in the semi- 
conductor substrate, aluminum system alloy film of a laminating electrode layer is characterized by 
considering as the configuration in contact with the semi-conductor section at the side-attachment-wall 
section of the concave configuration electrode connection which does not counter a joint directly. 
[0010] A bipolar transistor consists of polish recon base electrodes, and zener-zap diode of claim 2 is 
characterized by having the structure which prepared the concave configuration electrode connection in 
said polish recon base-electrode sections other than the upper part of the graft base layer of said bipolar 
transistor. 

[001 1] As for the zener-zap diode of claim 3, an electrode connection is prepared in the polish recon 
base-electrode section of the upper part of the graft base layer of a bipolar transistor by a bipolar 
transistor consisting of polish recon base electrodes, and it is characterized by considering as structure 
with the polish recon base electrode of lOOnrn of abbreviation between the pars basilaris ossis occipitalis 
of a concave configuration electrode connection, and said graft base layer. 
[0012] Carry the zener-zap diode of claim 4 in the semiconductor device which consists of 
semiconductor integrated circuits containing a polish recon emitter electrode bipolar transistor. The 
connection of the emitter electrode of the bipolar transistor which is the zener-zap diode using a bipolar 
transistor, and is used as zener-zap diode Consider as a concave configuration electrode connection and 
it has the insulator layer which has overhang-like opening above a concave configuration electrode 
connection. The emitter layer of the bipolar transistor which has a polish recon emitter electrode on a 
concave configuration electrode connection, and is used as zener-zap diode It connects with a collector 
layer and an electrode is constituted from a laminating electrode layer of the barrier metal film and 
aluminum system alloy film. The barrier metal film By the insulator layer with overhang-like opening, it 
has the structure separated between the overhang-like concave configuration electrode connections 
directly under opening the insulator layer top. It is characterized by considering as the configuration in 
which aluminum system alloy film of a laminating electrode layer counters junction of an emitter layer 
and a base layer through a polish recon emitter electrode. 

[0013] The manufacture approach of the zener-zap diode of claim 5 Carry in the semiconductor device 
which consisted of semiconductor integrated circuits containing a bipolar transistor. It is the 
manufacture approach of the zener-zap diode using a bipolar transistor. A photoresist with opening of a 
larger opening area surrounding opening which prepared the connection of one [ at least ] electrode in 
the insulator layer among the anode electrode of zener-zap diode and the cathode electrode, and opening 
is used as a mask. Sputtering of the process which etches the semi-conductor section isotropic and forms 
a concave configuration electrode connection, and the barrier metal film and aluminum system alloy 
film is carried out, and it is characterized by having the process which forms a laminating electrode 
layer. 

[0014] The manufacture approach of the zener-zap diode of claim 6 The process which forms the polish 
recon base-electrode section as a base electrode of a bipolar transistor, The process which forms an 
interlayer insulation film on a polish recon base electrode, and the process which forms opening in 
interlayer insulation films on a polish recon base electrode other than the graft base layer upper part of a 
bipolar transistor, The description of etching a polish recon base electrode isotropic and having the 
process which forms a concave configuration electrode connection is carried out by using a photoresist 
with opening of an interlayer insulation film, and opening of a larger opening area surrounding opening 
as a mask, 

[0015] The manufacture approach of the zener-zap diode of claim 7 The process which forms the polish 
recon base-electrode section as a base electrode of a bipolar transistor, The process which forms an 
interlayer insulation film on a polish recon base electrode, and the process which forms opening in the 
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graft base layer upper part of a bipolar transistor at the interlayer insulation film on a polish recon base 
electrode, A photoresist with opening of an interlayer insulation film and opening of a larger opening 
area surrounding this opening is used as a mask. A polish recon base electrode is etched isotropic, a 
concave configuration electrode connection is formed, and the description of having the process which 
leaves the polish recon base electrode of lOOnm of abbreviation is carried out between the pars basilaris 
ossis occipitalis of a concave configuration electrode connection, and a graft base layer. 
[0016] The manufacture approach of the zener-zap diode of claim 8 Carry in the semiconductor device 
which consists of semiconductor integrated circuits containing a polish recon emitter electrode bipolar 
transistor. The process which is the manufacture approach of the zener-zap diode using a bipolar 
transistor, and forms the polish recon base-electrode section as a base electrode of a bipolar transistor, 
The process which forms the insulator layer for sidewalls of the polish recon base-electrode section, The 
process which forms opening in the cathode section of the zener-zap diode of the insulator layer for 
sidewalls, The process which uses the insulator layer for sidewalls as a mask, carries out etching 
removal of a part of base layer of opening by isotropic etching, and forms a concave configuration 
electrode connection, The patterning process of the photoresist for leaving the insulator layer for 
sidewalls to a zener-zap diode field, The process which uses a photoresist as a mask and carries out 
etchback of the insulator layer for sidewalls, Diffuse the process which forms the polish recon emitter 
electrode which doped the impurity, and the impurity of a polish recon emitter electrode, and the emitter 
layer of a bipolar transistor is formed. Sputtering of the process which extinguishes a part of base layer 
to base-emitter junction formation and coincidence, and connects an emitter and a collector to them, and 
the barrier metal film and aluminum system alloy film is carried out, and it is characterized by having 
the process which forms a laminating electrode layer. 

[0017] Since the main point of this invention carries the zener-zap diode using the laminating electrode 
layer of the barrier metal film and aluminum system alloy film which is used for high integration and the 
high-performance-ized semiconductor device and which is a wiring technique in a semiconductor 
device, Among the anode of zener-zap diode, and a cathode by making the connection of one [ at least ] 
electrode into a concave configuration electrode connection, and preparing the insulator layer which has 
overhang-like opening above this concave configuration electrode connection It is having considered as 
the structure the barrier metal film's having been separated between the overhang-like concave 
configuration electrode connections directly under opening the insulator layer top. By having considered 
as such structure, the barrier metal film contacts the diffusion layer on a shallow PN junction. Prevent 
the reaction of Si of a semi-conductor substrate, and aluminum system alloy which is a low melting 
point metal on the barrier metal film, and, on the other hand, in the side-attachment- wall section of the 
concave configuration electrode connection from which the barrier metal film was separated aluminum 
system alloy film which is a low melting point metal contacts, and zapping becomes possible by the 
same ease as usual at the time of zapping of zener-zap diode. 

[0018] Moreover, the main point of this invention is set to the zener-zap diode using the bipolar 
transistor of the semiconductor device containing a polish recon emitter electrode bipolar transistor. 
Make the connection of the electrode of an emitter layer into a concave configuration electrode 
connection, and the overhang of an insulator layer is formed above a concave configuration electrode 
connection. It is forming an emitter layer for the impurity of a polish recon emitter electrode by 
diffusion, extinguishing a part of base layer to the base, emitter junction formation, and coincidence, and 
connecting an emitter and a collector. Zener-zap diode without the excessive wiring section field for 
stabilization reservation of collector potential can be constituted from making it this appearance. Since 
high integration of the semiconductor device by contraction-izing of a zener-zap diode component is 
enabled and an emitter layer contacts aluminum system alloy of a low melting point metal through a 
polish recon emitter electrode Most things for which the shallow PN junction of an emitter and the base 
is destroyed by the reaction of silicon and aluminum system alloy cannot be found, and, on the other 
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hand, zapping of them becomes possible by the same ease as usual at the time of zapping of zener-zap 

diode. 

[0019] 

[Example] Hereafter, with reference to an accompanying drawing, it explains about the concrete 
example of this invention. In addition, the same reference mark shall be given to the component in 
drawing 5 referred to by explanation of the conventional technique, and the same component. 
[0020] With the zener-zap diode of this invention, example 1 this example is an example which made it 
possible to carry zener-zap diode in the semiconductor device which uses the laminating electrode by 
the barrier metal film of a refractory metal ingredient and the electrode layer of a low melting point 
metallic material which are the wiring technique of the semiconductor device of high accumulation, and 
explains this with reference to drawing 1 (a) and (b). 

[0021] Drawing 1 (a) is the outline sectional view of the zener-zap diode 1 which used the NPN 
transistor, and drawing 1 (b) is the outline sectional view of the zener-zap diode 1 which used the PNP 
transistor. First, the zener-zap diode 1 using an NPN transistor forms even NPN transistor formation of 
contact diffusion layer 23 grade of the base layer 16, the graft base layer 19, the emitter layer 22, and a 
collector in the P-type semiconductor substrate 1 1 by the same manufacture approach with the 
conventional example having explained. Next, the opening 18 of the insulator layer 17 of the graft base 
layer 19 section is surrounded, the concave configuration electrode connection 31 is formed by using an 
insulator layer 17 as a mask by etching by the plasma-etching method or the wet etching method which 
can etch the graft base layer 19 isotropic with the photoresist by which patterning was carried out by 
opening larger about 1 micrometer than opening 18, and the insulator layer 17 on the graft base layer 19 
is made into the shape of about 150nm overhang. 

[0022] Then, the barrier metal layer 32 which carried out the laminating of Ti and TiN which are a 
refractory metal ingredient as an example is deposited by the sputtering method. In addition, Ti film is 
formed by about 30nm, and, as for this barrier metal layer 32, the TiN film is formed by about about 
50nm. If it is made this appearance, as shown in drawing 1 (a), the barrier metal layer 32 deposited by 
the sputtering method is deposited on the graft base layer 19 of opening 18 directly under an insulator 
layer 17 top, and is not deposited on the graft base layer 19 section of crevice configuration electrode 
connection 31 side attachment wall covered by the overhang-like insulator layer 17, but will be in the 
condition that the barrier metal film 32 was separated. In addition, as barrier metal film, other refractory 
metal ingredients and a compound are sufficient as TiON, TiW, etc., and they can also consist of these 
monolayers or a laminated structure. 

[0023] aluminum system alloy film and about 800nm of aluminum-Si alloy film which contains about 
1% of Si as an example are deposited after deposition of the barrier metal layer 32, patterning is carried 
out after that, and it forms, the anode electrode 24 of the zener-zap diode 1 by the base electrode, i.e., the 
laminating electrode of the barrier metal film 32 and the aluminum-Si alloy film 33, and the emitter 
electrode 25 linked to the contact diffusion layer 23 of a collector, i.e., the cathode electrode of the 
zener-zap diode 1, and is **. In the zener-zap diode 1 produced as mentioned above, the barrier metal 
layer 32 of Ti/TiN contacts in the pars basilaris ossis occipitalis of the crevice configuration electrode 
connection 31, and the crevice configuration electrode connection 31 and the anode electrode 24 into 
which the graft base layer 19 was etched isotropic will be in the condition that the aluminum-Si alloy 
film 33 contacted directly, in the side-attachment- wall section of the crevice configuration electrode 
connection 3 1 . 

[0024] Therefore, even if it carries zener-zap diode in the semiconductor device with which the 
laminating electrode layer use by the barrier metal film 32 and aluminum-Si alloy film 33 electrode 
layer of a low melting point metallic material which are a refractory metal ingredient was integrated 
highly By the zapping processing which carries out overcurrent impression to the zener-zap diode 1 at 
the time of the trimming of resistance The aluminum-Si alloy of the low melting point metallic material 
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which touches the side-attachment- wall section of the crevice configuration electrode connection 31 of 
the graft base layer 19 fuses a part by high temperature generating by overcurrent impression. It can 
perform making NP junction destroy easily, and the barrier metal film which is the refractory metal 
ingredient of a laminating electrode layer does not serve as a failure of zapping, but the same zapping as 
usual of it becomes possible. On the other hand, in the above-mentioned zener-zap diode 1, destruction 
by the reaction of the aluminum-Si alloy of a low melting point metal and Si of a semi-conductor 
substrate is prevented by the barrier metal film 32, and the manufacture of junction of the shallow graft 
base layer 19 stabilized like junction of the emitter layer 22 is attained. 

[0025] Next, the zener-zap diode 1 using a PNP transistor is explained with reference to drawin g 1 (b). 
The zener-zap diode 1 using the PNP transistor of drawing 1 (b) has the composition of having taken 
into consideration process similarity with the other components in a semiconductor integrated circuit. 
Therefore, first, the P type embedding diffusion layer 34 which forms an N type epitaxial layer in the P- 
type semiconductor substrate 1 1 after ion-implantation **, and serves as a collector in an N type 
impurity and a P type impurity at it is surrounded by the N type conductive layer 35 by the P-type 
semiconductor substrate 1 1 side, and by the N type epitaxial layer side, the P type embedding diffusion 
layer 34 is formed so that it may be in the condition that embed and a diffusion layer 34 is not 
surrounded by the N type conductive layer 35. Formation of the above P type embedding diffusion 
layers 34 is realizable by taking into consideration a difference of the ion-implantation energy of an N 
type impurity and a P type impurity, a dose, and the diffusion coefficient of two impurities. After 
forming the N type epitaxial layer 12, the LOCOS film 14 is formed in a component isolation region, 
and the collector-electrode [ a component detached core-cum-] drawer field 36 of the zener-zap diode 1 
section is formed. Furthermore, the base layer 37 of high impurity concentration higher than the high 
impurity concentration of the N type epitaxial layer 12 is formed by the ion implantation. 
[0026] Next, an insulator layer 17 is deposited, from the opening 38 section formed in the insulator layer 
17, the ion implantation of the impurity of N type is carried out, and the graft base field 39 is formed. 
From opening 40 and the 41 sections which were formed in the insulator layer 17 after that, the ion 
implantation of the impurity of P type is carried out, the emitter layer 42 and the contact diffusion layer 
43 of a collector are formed, and activation annealing of these ion-implantations layer is carried out after 
that. Next, the emitter layer 42 which is the anode 2 of the zener-zap diode 1 is etched by the same 
approach as the zener-zap diode 1 formation using the NPN transistor mentioned above, the barrier 
metal film 32 and the aluminum-Si alloy film 33 are deposited after that, patterning of this laminating 
electrode layer is carried out, and the cathode electrode 3 in contact with the anode electrode 24 which 
connected the emitter layer 42 and the contact diffusion layer 42 of a collector, or the base layer 37 is 
formed. 

[0027] Zapping can be easily performed like [ the zener-zap diode 1 usmg the PNP transistor mentioned 
above ] the zener-zap diode 1 using an NPN transistor. If the process of this example is taken, in the 
semiconductor integrated circuit with which both the NPN transistor and the PNP transistor were 
carried, the zener-zap diode 1 using an NPN transistor and the zener-zap diode 1 using a PNP transistor 
can be carried in coincidence, and the process which etches the graft base layer 39 of an NPN transistor 
which moreover serves as the anode 2 of drawing 1 (a), and the emitter layer 42 of the PNP transistor of 
drawing 1 (b) isotropic by the plasma-etching method etc. can be shared. 

[0028] Moreover, although the zener-zap diode 1 was formed by the approach of this example etching 
the ion-implantation layer of the impurity used as an anode 2 isotropic by the plasma-etching method 
etc., and depositing the barrier metal film 32 and the aluminum-Si alloy film 33 after that, the zener-zap 
diode 1 may be formed by the approach of etching the ion-implantation layer of the impurity used as a 
cathode 3 isotropic by the plasma-etching method etc., and depositing the barrier metal film 32 and the 
aluminum-Si alloy film 33 after that. Zapping of the direction of the former zener-zap diode 1 can 
merely be carried out more easily. 
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[0029] Example 2 this example is the semiconductor device which uses the laminating electrode by the 
barrier metal film of a refractory metal ingredient and the electrode layer of a low melting point metallic 
material which are the wiring technique of the semiconductor device of high accumulation, from the 
semiconductor device of an example 1 , further, is an example which made it possible to carry the zener- 
zap diode of this invention in high integration and the high-performance-ized semiconductor device, and 
explains this with reference to drawing 2 . 

[0030] Drawing 2 is the outline sectional view of the zener-zap diode 1 using the NPN transistor carried 
in high integration and the high-performance-ized semiconductor device, and is explained with reference 
to this drawing. First, the epitaxial layer 12 of N type, the N type embedding diffusion layer 13, the 
LOCOS film 14, and the collector-electrode drawer field 15 are formed like the conventional example 
on the semi-conductor substrate 1 1 . Next, an insulator layer 5 1 is formed and opening 52 is formed in 
the insulator layer 51 of the base region which consists of a base layer 56 mentioned later and a graft 
base field 59. Next, the polish recon film which doped the P type impurity is deposited, patterning is 
carried out after that, and the pattern of the polish recon film including the field used as the polish recon 
base electrode 54 is formed in behind. An interlayer insulation film 53 is deposited with a CVD method 
etc. after that, and opening 55 is formed in the interlayer insulation film 53 and polish recon film of the 
formation field section of the base layer 55. The pattern of the polish recon film after this opening 55 
was formed serves as the polish recon base electrode 54. 

[0031] Next, the ion implantation of the P type impurity is carried out through opening 55, and the base 
layer 56 is formed, the back deposit an insulator layer with a CVD method after that, continue, and 
according this insulator layer to RIE etc. — dirty — the front face of the base layer 56 — even coming out 
— it etches. If it is made this appearance, the sidewall insulator layer 57 will remain only in the opening 
55 section. Then, deposit the polish recon film, and carry out the ion implantation of the impurity of the 
N type of this polish recon ******, heat-treat continuously, the base layer 56 is made to diffuse the N 
type impurity in the polish recon film, and the emitter layer 58 is formed. In addition, of the above- 
mentioned heat treatment, the P type impurity in the polish recon base electrode 54 is also diffused, and 
the graft base field 59 is formed. Next, patterning of the polish recon film which carried out the ion 
implantation of the impurity of above-mentioned N type is carried out, the polish recon emitter electrode 
60 is formed, and opening 61 and opening 62 are continuously formed in the interlayer insulation film 
53 of the collector-electrode drawer field 15 section and the polish recon base-electrode 54 section. In 
addition, let the location of this opening 62 be the interlayer insulation film 54 on polish recon base 
electrodes 54 other than the upper part of the graft base layer 59. 

[0032] Next, the opening 62 of the interlayer insulation film 53 of the polish recon base-electrode 54 
section is surrounded, by using as a mask the photoresist by which patterning was carried out by 
opening larger about 1 micrometer than this opening 62, and an interlayer insulation film 53, by the 
plasma-etching method or the wet etching method which can etch the polish recon base electrode 54 
isotropic, it etches, the concave configuration electrode connection 3 1 is formed, and the upper 
interlayer insulation film 53 of the concave configuration electrode connection 31 is made into the shape 
of an overhang. By this etching, extent of the overhang of an interlayer insulation film 53 is set to about 
150nm. Although it is in the condition that etch the polish recon base electrode 54 by isotropic etching, 
and the polish recon base electrode 54 of opening 62 directly under does not remain, in drawing 2 , and 
the polish recon base electrode 54 of opening 62 directly under remains depending on the isotropy of 
etching, or the thickness of the polish recon base electrode 54, you may be in this condition. After 
above-mentioned etching deposits the barrier metal film 32 and the aluminum-Si film 33 like an 
example 1, and forms the anode electrode 24 and the cathode electrode 25. 

[0033] In the zener-zap diode 1 produced as mentioned above, as the example 1 explained, the barrier 
metal film 32 is separated by the opening 62 of an overhang-like interlayer insulation film, and the 
aluminum-Si alloy film 33 of the anode electrode 24 will be in the condition of having contacted the 
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polish recon base electrode 54 and directly in the side-attachment-wall section of the concave 
configuration electrode connection 31. Therefore, even if it carries zener-zap diode in the semiconductor 
device with which the laminating electrode use by the barrier metal film and the aluminum-Si alloy film 
of a low melting point metallic material which are a refractory metal ingredient was integrated highly By 
the zapping processing which carries out overcurrent impression to the zener-zap diode 1 at the time of 
the trimming of resistance The aluminum-Si alloy of the low melting point metallic material which 
touches the side-attachment-wall section of the above-mentioned concave configuration electrode 
connection 3 1 fuses a part by high temperature generating by overcurrent impression. It can perform 
carrying out N-P junction destruction easily, and the barrier metal film which is a refractory metal 
ingredient does not serve as a failure of zapping, but the same zapping as usual of it becomes possible. 
[0034] Example 3 this example is the zener-zap diode which raised the ease of zapping from the zener- 
zap diode 1 of an example 2. That is, since the zener-zap diode 1 of drawing 2 is the zener-zap diode 
using the bipolar transistor integrated highly, zapping is possible at the same ease as the conventional 
example with in practice very short therefore spacing of the anode electrode 24 and the PN-junction 
section which generates heat by the Zener destruction, but this example is the zener-zap diode 1 which 
the anode electrode 24 and the PN-junction section were made to approach in order to make zapping 
easy further. With reference to drawing 3 , this example is explained below. 
[0035] Since the zener-zap diode 1 of drawing 3 is the same as the polish recon base electrode of 
drawing 2 , and the zener-zap diode using the NPN transistor by which the polish recon emitter electrode 
configuration was integrated highly almost and it is the same as that of the zener-zap diode 1 of drawing 
2 up to the phase which forms a concave configuration electrode connection in a polish recon base 
electrode, explanation is omitted. Opening 62 is first formed in the interlayer insulation film 53 of the 
polish recon base-electrode 54 section for an opening location for the upper part of the graft base layer 
59. Next, the opening 62 of the interlayer insulation film 53 of the polish recon base-electrode 54 section 
is surrounded, by using as a mask the photoresist by which patterning was carried out by opening larger 
about 1 micrometer than this opening 62, and an interlayer insulation film 53, the polish recon base 
electrode 54 is etched by the plasma-etching method or the wet etching method which can etch the 
polish recon base electrode 54 isotropic, the concave configuration electrode connection 31 is formed, 
and the upper interlayer insulation film 53 of the concave configuration electrode connection 31 is made 
into the shape of an overhang. Extent of the overhang of this interlayer insulation film 53 is set to about 
150nm. under the present circumstances, the thickness whose polish recon base electrode 54 is about 
lOOnm in the graft base field 59 upper part --**-- it is made like and etching is ended. After that, the 
barrier metal film and the aluminum-Si film are deposited like an example 1, and the anode electrode 24 
and the cathode electrode 25 are formed. ( 

[0036] When it is made this appearance, since the aluminum-Si alloy film 33 of a low melting point 
metallic material touches shallow junction of the graft base layer 59 through the polish recon base 
electrode 54, in the side-attachment-wall section of the concave configuration electrode connection 3 1 of 
the etched polish recon base electrode 54, most destruction of shallow junction of the graft base layer 59 
by the aluminum-Si alloy film 33 reacting with Si of a semi-conductor cannot be found. In this zener- 
zap diode 1, since the anode electrode 24 and the PN-junction section are approached, it is possible to 
carry out zapping still more easily than the zener-zap diode of drawing 2 . 

[0037] example 4 this example be the zener-zap diode of this invention which made it possible to carry 
the zener-zap diode which do not have an excessive wiring section field for stabilization reservation of 
the collector potential in the zener-zap diode which used the bipolar transistor in the semiconductor 
device which use the laminating electrode by the barrier metal film of a refractory metal ingredient and 
aluminum system alloy film of a low melting point metallic material which be the wiring technique of 
the semiconductor device of high accumulation , and explain this with reference to drawing 4 . 
[0038] Drawin g 4 is the outline sectional view of the zener-zap diode 1 which used the NPN transistor, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/23/2004 



f 



THIS PAGE BLANK (uspto) 



Page 9 of 10 



and is explained with reference to this drawing. First, the N type epitaxial layer 12, the N type 
embedding diffusion layer 13, and the LOCOS film 14 are formed in P-type semiconductor equipment 
1 1 like the conventional example. Next, the opening 52 of an insulator layer 51, an interlayer insulation 
film 53, the polish recon base electrode 54, and the base layer 56 are similarly formed with the example 
2 having explained. Then, the insulator layer 71 for sidewalls for giving the self aryne structure of a 
graft base layer and an emitter layer in the NPN transistor which takes the configuration shown in an 
example 2 in semiconductor devices other than zener-zap diode 1 of this invention is deposited. 
[0039] Next, opening 72 is formed in the insulator layer 71 for sidewalls of the emitter layer 73 
formation field section mentioned later, after that, by the plasma-etching method which etches 56 
isotropic, etching removal is carried out and a part of base layer 56 is formed concave configuration 
electrode connection 31. It is made for the insulator layer 71 for sidewalls to serve as the shape of about 
150nm overhang by this etching in the upper part of the concave configuration electrode connection 31. 
Then, a photoresist is applied, after carrying out patterning by which a photoresist remains in some 
upper parts of the base layer 56, the emitter layer 73 mentioned later, and the graft base layer 59, this 
photoresist is used as a mask and the insulator layer 71 for sidewalls is etched by the usual back dirty 
method. Next, like an example 2, the polish recon emitter electrode 60 is formed, the impurity of the 
polish recon emitter electrode 60 and the impurity of the polish recon base electrode 54 are diffused in 
**** which heat-treats, and the emitter layer 73 and the graft base field 59 are formed. Then, opening 74 
is formed in the polish recon base-electrode 54 section, and the anode electrode 24 and the cathode 
electrode 25 are formed like an example 1 . 

[0040] By formation of the emitter layer 73 according a part to diffusion of the impurity of etching 
removal and the polish recon emitter electrode 60 of the above-mentioned base layer 56, the shallow PN 
junction between the base just under opening 72 and a collector disappears, and the emitter layer 73, the 
collector section 12, i.e., an N type epitaxial layer, and the N type embedding diffusion layer 13 are 
connected. Therefore, the excessive wiring section field for stabilization reservation of collector 
potential like the conventional example is not needed, but contraction-ization of one zener-zap diode can 
be performed, and it can contribute to high integration of a semiconductor device. 
[0041] Moreover, in the zener-zap diode T produced as mentioned above, it is the side-attachment-wall 
section of the concave configuration electrode connection 31 formed in a part of base layer 56, and the 
aluminum-Si alloy film 33 will be in the condition of having contacted the emitter layer 73 through the 
polish recon emitter electrode 72. Therefore, even if it carries the zener-zap diode 1 in the 
semiconductor device with which the laminating electrode use by the barrier metal film 32 and the 
aluminum-Si alloy film 33 of a low melting point metallic material which are a refractory metal 
ingredient was integrated highly By the zapping processing which carries out overcurrent impression to 
the zener-zap diode 1 at the time of the trimming of resistance The aluminum-Si alloy of the low melting 
point metallic material which touches the side-attachment-wall side of the polish recon base electrode 54 
fuses a part by high temperature generating by overcurrent impression. It can perform carrying out N-P 
junction destruction easily, and the barrier metal film 32 which is a refractory metal ingredient does not 
serve as a failure of zapping, but the same zapping as usual of it becomes possible. 
[0042] In addition, in the case of zener-zap diode of the configuration using a PNP transistor, although 
this example explained the zener-zap diode 1 of a configuration of having used the NPN transistor, it can 
form similarly. 
[0043] 

[Effect of the Invention] So that clearly from the above explanation the zener-zap diode of this invention 
After etching the joint of an electrode isotropic and forming opening of an overhang-like insulator layer, 
by forming an electrode Zener-zap diode can be carried in the semiconductor device with which the 
laminating electrode wiring technique of the barrier metal film and the aluminum-Si alloy film of a low 
melting point metal by the refractory metal ingredient is used and which was integrated highly, and a 
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common process. The stable manufacture is attained and it becomes possible to carry out zapping of the 
zener-zap diode by the same ease moreover as the former. Moreover, the zener-zap diode of this 
invention is forming a polish recon emitter electrode and forming an emitter layer, after carrying put 
etching removal of the base layer of a bipolar transistor in part by isotropic etching, after it connects the, 
collector section with an emitter layer, is forming an electrode and becomes possible [ losing the 
electrode wiring field of a collector, enabling contraction-ization of a zener-zap diode component, and 
carrying out zapping of the zener-zap diode by the same ease moreover as the former ]. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the zener-zap diode using said bipolar transistor carried in the semiconductor device which 
consisted of semiconductor integrated circuits containing a bipolar transistor The connection of one [ at 
least ] of said electrode among the anode electrode of said zener-zap diode, and a cathode electrode It 
considers as a concave configuration electrode connection, and has the insulator layer which has 
overhang-like opening above said concave configuration electrode connection. Said electrode It 
constitutes from a laminating electrode layer of the barrier metal film and aluminum system alloy film. 
Said barrier metal film By the insulator: layer with opening of the shape of said overhang, it has the 
structure separated between the electrode connections directly under opening of the shape of said 
overhang said insulator layer top. In said concave configuration electrode connection The barrier metal 
film of said laminating electrode layer contacts the pars basilaris ossis occipitalis of said concave 
configuration electrode connection by which said electrode counters directly the joint currently formed 
in the semi-conductor substrate. Zener-zap diode characterized by aluminum system alloy film of said 
laminating electrode layer considering as the configuration in contact with the semi-conductor section at 
the side-attachment-wall section of said concave configuration electrode connection which does not 
counter said joint directly. 

[Claim 2] Zener-zap diode according to claim 1 which said bipolar transistor consists of polish recon 
base electrodes, and is characterized by having the structure which prepared said concave configuration 
electrode connection in said polish recon base-electrode sections other than the upper part of the graft 
base layer of said bipolar transistor. 

[Claim 3] Zener-zap diode according to claim 1 which said bipolar transistor consists of polish recon 
base electrodes, prepares a concave configuration electrode connection in said polish recon base- 
electrode section of the upper part of the graft base layer of said bipolar transistor, and is characterized 
by considering as structure with said polish recon base electrode of lOOnm of abbreviation between the 
pars basilaris ossis occipitalis of said concave configuration electrode connection, and said graft base 
layer. 

[Claim 4] In the zener-zap diode using said bipolar transistor carried in the semiconductor device which 
consists of semiconductor integrated circuits containing a polish recon emitter electrode bipolar 
transistor The connection of the emitter electrode of the bipolar transistor used as said zener-zap diode 
Consider as a concave configuration electrode connection and it has the insulator layer which has 
overhang-like opening above said concave configuration electrode connection. The emitter layer of the 
bipolar transistor which has said polish recon emitter electrode on said concave configuration electrode 
connection, and is used as said zener-zap diode It connects with a collector layer and said electrode is 
constituted from a laminating electrode layer of the barrier metal film and aluminum system alloy film. 
Said barrier metal film By the insulator layer with opening of the shape of said overhang, on said 
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insulator layer, Zener-zap diode characterized by considering as the configuration in which it has the 
structure separated between the electrode connections directly under opening of the shape of said 
overhang, and aluminum system alloy film of said laminating electrode layer counters junction of an 
emitter layer and a base layer through said polish recon emitter electrode. 

[Claim 5] The manufacture approach of the zener-zap diode using said bipolar transistor carried in the 
semiconductor device which consisted of semiconductor integrated circuits containing a bipolar 
transistor characterized by providing the following The process which etches the semi-conductor section 
isotropic by using as a mask a photoresist with opening of a larger opening area surrounding opening 
which prepared the connection of one [ at. least ] of said electrode in the insulator layer among the anode 
electrode of said zener-zap diode, and the cathode electrode, and said opening, and forms a concave 
configuration electrode connection The process which carries out sputtering of the barrier metal film and 
the aluminum system alloy film, and forms a laminating electrode layer 

[Claim 6] The manufacture approach of the zener-zap diode according to claim 5 which is characterized 
by providing the following and which carries out the description The process which forms the polish 
recon base-electrode section as a base electrode of a bipolar transistor The process which forms an 
interlayer insulation film on said polish recon base electrode The process which forms opening in 
interlayer insulation films on said polish recon base electrode other than the graft base layer upper part 
of said bipolar transistor The process which etches a polish recon base electrode isotropic by using a 
photoresist with said opening of said interlayer insulation film, and opening of a larger opening area 
surrounding said opening as a mask, and forms a concave configuration electrode connection 
[Claim 7] The manufacture approach of the zener-zap diode according to claim 5 which is characterized 
by providing the following and which carries out the description The process which forms the polish 
recon base-electrode section as a base electrode of a bipolar transistor The process which forms an 
interlayer insulation film on said polish recon base electrode The process which forms opening in the 
graft base layer upper part of said bipolar transistor at the interlayer insulation film on said polish recon 
base electrode The process which etches a polish recon base electrode isotropic by using a photoresist 
with said opening of said interlayer insulation film, and opening of a larger opening area surrounding 
said opening as a mask, forms a concave configuration electrode connection, and leaves the polish recon 
base electrode of lOOnm of abbreviation between the pars basilaris ossis occipitalis of said concave 
configuration electrode connection, and said graft base layer 

[Claim 8] The manufacture approach of the zener-zap diode using said bipolar transistor carried in the 
semiconductor device which consists of semiconductor integrated circuits containing the polish recon 
emitter electrode bipolar transistor characterized by providing the following The process which forms 
the polish recon base-electrode section as a base electrode of said bipolar transistor The process which 
forms the insulator layer for sidewalls of said polish recon base-electrode section The process which 
forms opening in the cathode section of said zener-zap diode of said insulator layer for sidewalls The 
process which uses said insulator layer for sidewalls as a mask, carries out etching removal of a part of 
base layer of said opening by isotropic etching, and forms a concave configuration electrode connection, 
The patterning process of the photoresist for leaving said insulator layer for sidewalls to said zener-zap 
diode field, The process which uses said photoresist as a mask and carries out etchback of said insulator 
layer for sidewalls, Diffuse the process which forms the polish recon emitter electrode which doped the 
impurity, and the impurity of said polish recon emitter electrode, and the emitter layer of said bipolar 
transistor is formed. The process which carries out sputtering of the process which extinguishes a part of 
base layer to base-emitter junction formation and coincidence, and connects an emitter and a collector to 
them, and said barrier metal film and aluminum system alloy film, and forms a laminating electrode 
layer 
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